Mycoplasma pneumoniae is a common cause of respiratory tract infections. M. pneumoniae infection frequently manifests with extrapulmonary symptoms such as central nervous system complications, skin or mucosal involvement, and gastrointestinal problems. However, cardiac complications associated with M. pneumoniae are rarely reported. We report the case of a 47-month-old girl who died of fulminant myocarditis associated with M. pneumoniae pneumonia. (Korean J Pediatr Infect Dis 2009;16:92-96) 
Introduction
Mycoplasma pneumoniae is a frequent respiratory pathogen among children as well as adults. It is the most common pathogen responsible for community acquired pneumonia in children over 5 years of age. Besides community acquired pneumonia, the infection affects the upper and lower respiratory tracts, leading to upper respiratory tract infection, bronchiolitis, tracheobronchitis, bronchitis. It is also associated with asthma exacerbations 1) . Interestingly, many patients with M. pneumoniae pneumonia show the extrapulmonary manifestations which are sometimes of greater severity and clinical importance than the primary pulmonary manifestations.
Among these extrapulmonary complications, central nervous system (CNS) complications and skin or mucosal involvement are most common 2, 3) . However, cardiac complications associated with M.
pneumoniae are relatively uncommon. Cardiac involvement has been reported in rates of from 1 to 8.5% of persons with serological evidence of infection, and is more common in adults than in children 1) .
We describe the case of a 47-month-old girl who died of fulminant myocarditis associated with M. pneumoniae pneumonia.
Case report
A 47-month-old, previously healthy girl presented with fever and productive cough. The symptoms started three days prior to presentation, the fever increased up to 39℃, and spiked three to four times a day, and the cough was worsening. On admission, the vital signs revealed a heart rate of 120/min with a blood pressure of 110/52 mmHg, a respiratory rate of 36/min, and a A B C Fig. 1 . The chest x-ray findings showed haziness at left lower lung field with small amount of pleural effusion on admission (A), decreased infiltration on the 4th hospital day (B), and mild cardiomegaly without change in pulmonary infiltration on the 5th hospital day (C).
body temperature of 38.7℃. On physical examination, the patient did not appear very ill, rales and wheezing were not heard, however, the breathing sounds were decreased at left lower lung field. The heart rate was regular and no heart murmur was detected. The other physical findings were unremarkable.
The laboratory findings showed a complete blood count with a white blood cell count of 3,360/mm 3 (Fig. 1C) .
The antibiotics were changed to cefotaxime (150 mg/ kg/day) and roxithromycin (7 mg/kg/day) due to the kept in the refrigerator were tested for cardiac enzymes.
Abruptly elevated levels of cardiac enzymes were noted for sample of five hours prior to the resuscitation on the 5th hospital day, whereas the levels of cardiac enzymes were within normal limits on the 4th hospital day (Table 1) .
Discussion
Fatal cardiac complication associated with M. pneumoniae infection is thought to be very rare, especially during the childhood. This case describes a 47-month old girl who died of acute myocarditis associated with M. pneumoniae pneumonia.
M. pneumoniae infection is common in children and adolescents, and extrapulmonary complications frequently occur. The range of extrapulmonary manifestations varies widely, including neurological, cardiac, dermatological, musculoskeletal, hematological and gastrointestinal symptoms 1) . There are several proposed mechanisms thought to explain the pathogenicity of M.
pneumoniae, including adherence to cells, fusion to cell membranes, cell invasion and cytotoxicity, immune response and cytokine production 1, 2, 4) . For cytoadherence, the initial event leading to colonization, infection and lung tissue damage 5) . For cell invasion, even though this is an extracellular pathogen, M.
pneumoniae can penetrate cell membranes and invade cells 6) . Cytotoxicity occurs during close contact between M. pneumoniae and host tissue that allows local disruption and cytotoxicity through the release of enzymatic and cytolytic metabolites directly on to the cell 5, 7, 8) . Immune response and cytokine production is mani- .
Extrapulmonary complications of M. pneumoniae, such as central nervous system manifestations and arthritis, seem to occur more frequently in children 3, 9) , but, M. pneumoniae associated carditis is known to be uncommon and more commonly described in adults than in children 1) . Ponka 10) reported that the mean age was 32 years among the patients with M. pneumoniae associated carditis. Carditis associated with M. pneumoniae may be caused by the following 1, 9, 11) . Direct in- . In this review, pericarditis was the final diagnosis in 15 patients, myocarditis in 5 patients, and 1 patient had myopericarditis. A review of the radiologic findings in 19 cases revealed that 13 patients (68%) had pulmonary involvement. Pneumonia was observed in 9 patients (47%) and pleural effusions in 4 patients (21%).
Six of these patients also had cardiomegaly. Ong et al. 12) reported a case of a 15-year-old boy who presented with sudden cardiac death, secondary to acute necrotizing eosinophilic myocarditis and his serum total anti-mycoplasma antibodies were increased, and all other viral studies were negative.
In this case, a 47-month-old, previously healthy girl was hospitalized for the treatment of pneumonia showed some clinical improvement during the hospital course.
On the 4th hospital day, the patient suddenly developed fever, which subsided in the next morning. On the evening of the 5th hospital day, suddenly developed tachycardia, tachypnea, and metabolic acidosis and soon cardiac arrest and death.
It is assumed that the cause of sudden death was cardiac arrest due to fetal arrhythmia due to myocardial dysfunction caused by acute myocarditis which was strongly suggested by the markedly elevated cardiac 
